(12) ^7$^^&IA) 

(51) o Int. Cl. 7 (11) ^fltfjj: ^-2003-0020058 

H01L 21/30 (43) ^7flH^l- 2003^03^0811 



(21) #€^5. 10-2001 -0052354 

(22) 2001^08^2911 



(71) #€11 JL6>7>-^a1 ? 17M4 

H^- 5L3.5L 2iM 7-5 

(72) ^4 
(74) tflem 

(54) ^|7]^ ^ ^ ^ 

^4 7l^S] ^S^o] Sl7ll ^JL gUtf. -8-^)71- g7fl ^fl°l ll^li 4^ ^^1- 

^ ii7fl -^flS] Jl^E] ^5]^, ^51 5114 l^iLft ^&o] -g-^ofl S\ sfl -g-sflS^l 7fl 

7^4. ^ ^SR> ^3 vfl^^4 71^ S3 A>ol o] ? >^ > g 7fl ^fli^ S] ^ 

<j§$*H|X] 7l^°l it^ofl a]^ sj-.ofl «A V ol ^-^5)^1 §fe 37 j # 5^4. 

£ 1 

5L 1 £ £ 7fl 1 ^AHofl tq-s #3fliLtt ^ 71^1 SI £^5L. 

£ 3 £ £ 1 i £^1=1 ^15] cj-S h.w.o] a-tfl ^_£. 



* S44 H-W-ofl «-Jf ^ ^ * 

10 : 7130:13 : ^I^ae ^ 
20 : 2)4 31*1430 : 44 44 
31 : -M 44440 : 
50 : 4^1 60 : 4 



44*1 -:•;-*] 

V4g4 <MR* 44 4 a 444 

4 4^4 444 °-S, 444*1 4^3 4 3 <§3(phase shift mask blank)* a44 II 4^3. 4^3, 4^4 44, 
7}7l 44 4 44 4^ (color filter) 4 44 44 S44 44i ^44 44J5-4 444 4444 4^ 4 4 

4°ll 44 4*1^, a as 4^3 4 3 <§3 1i 44 4*14. 

451*11 r£4, 444*1 (phase shift mask)* SI ^3, 47l ^3 7]*& 4 44 €4 ^S^oH 

4, 444 S4(444 J5.JL 4D€ 4 44)4 44 W 314 4^1 7}*1 441:4 44-2.4 444 44 

44 4*1 44 ^44 4. 

i# 14, 314iS 214 S0G(spin on glass) 444 S|4 44(spin coating) 4^4 °l-g-*H ^l^l ^444. 
44 44 HJ-^°fl^. 444 443 4 3 J44S 444^. 44 -n-^7> 71 3ft 441 ^§44 nfl 44^ °-S4, Hi 4 
5} 44 o^sfl 71 3ft 4H 314 €4*1 1!444. 

*1^4 ^4°i 44 44*1 4*11 £44 f-sfl 51W1 ^^51^4 ^m^l 44*-S 44444, 71^ S44 444 

i 4444 44^4 44ii 4*14. ^144 *-S, 44 444 7m ^44 4£4«fl 444i44 44 4 

#4 4*114 47444. 44 44 €44 ?m 4£4°fl4 444 214 1-44 444 444. 



444 44 4*1, 44 44*1 44 i£44 444°fl4 4^14444 444 44 44, *4^ 7>4 44*1 44 
44. i4 4*4 44 4471- SOG 4 ^4 4, 44 44*1 SOG 444 ^4, 444^14 44*1 ^444 44*1 4 
4. 344 44 S4i ^44 SOG 444 444 444*1 4^37 r t# 44i 4444 44, 44 444 444 
i4 44 SL4 ^444. na)vi, 444 44 4*1 SOG 44*1 444 444°H4 144 44, 4i< 4^ 444 4 
4 444 4444 &44. 



44 447I- 314^S4 44 4, 44 44*1 314^s 444 ^44 44i>4, i4 4*1, ^4 ^44 4444 4 
*fl, as 4^34 ^14^H 44*1 £i4 44 44 4^44. °414 ^4, 444 44 4*1 314^H 44*1 44 
4 444i4 #44444, as 4^3.4 e!14^s 44 4i 4^4^ 444 44 ^4*1 *14*144 ^44. 

44, ^14^s 444 44 as 4^3 4 (444*1 4^3. 4^34 a4)4 44 (It*) 4 4 44 4*1^4 
44 *1444. SL4, as 4^3 4^34 444 °fl 44 4^1 S7> °]&^ 4*14. 

nsi4 444i4, 44 S44 4444 444i4 #44 ^14 ^s 444 44 4*1^, 44 44s SL4 as 4 
i3 4^34 44 44i 4*114 4*1444 444 4^444 4 4*14. 444, as 4i3 44 4i ^1^ 
7f4 44*1 4444. 



- 2 - 



4414, ^34 44^1 44^4 0^74 714 4441 ^#Jf# ^7} 4 4^7 r $14. ^34 

44^1 aelf 44^4 444 44-3-4 44°-S 444 4 $14. 

444 ^T^l JflSfl, ^3 7>xl 4^4<3 ^Js^o^ ^1- ^ 9J4 4^ ^^i(B) 31 S58 - 193 
50 Jl, <H4 4*1 4314ti(A) 31 H6 - 262124 JL 4, H4 4*1 ^31^- Ji(A) 31 H7 - 20623 ^l^S]^ $14. 

114 4*1 ^i^ti(B) 31 S58 - 19350 tl 3H4 41H4, 7)44, H 4 S4(principle surface) <3 ^44 4 
4^ 431^ 2)4 3H4 41 Bfl^5li 43141 44 ^S-^B] (solvent)7l- 44^4 44 3)444. =L 314 

1, 44(44)21 -34*1^ cl7fl7> 714 X441 HH^l^i, 43l7 r 514^1^ 44^4^1 444^ 4444. 

9J4 4*1 4314S.(A) 31 H6 - 262124 11 34)4 Bj4H4^, ^ e] ojj^ 7 j. ^5)^ *) e] 441*1 7 14 S44 
44 4 31 ah 6)| ^ 42^1 4*13.4. 444, ^e] 6B^ l7> ^ ^40^ 434 4 $131 5^34. 

9J4 4*1 4314S.(A) 31 H7 - 20623 JlI 7fl a] si 4^14^, 4 7 fl 4311 4^ 4^41: 431 7 }+7} 4 

71^ 44^43l7 r 445lfe 4*144. 

714 S41 ^4 -34 443 31*1^H 4411 34, 3|*)^H 44^1 7fl^1 44, tf 7jsL^ 31*1^J=1 7H4 

!3 <33 (hysteresis) 1 3 31 44431 44 44 ^<34. ^14 3|*1^H 443H, 44 13 <3 3 3 31*1^H 

44^1 44 4 = 44, ^4 4^4 44 H 4 5H4. 

44^1, -Ml 3 ^« S ^S] ^4*HH 31*liH 44313 4£ 44 ( dis t r ibution)^ iWRr «r^14 ir^I-S- 
4 44 A>\7\ 4*3514 34, 31*1 t# 7 D v £fe 45^^ 4 ^014. ^Efl h 0 v^^ 

?AS- ^flsfl ?i^«r^l ^3- $14. 

44^-i, ^ 714 ^^4 ^14 €#2i l^iLtv ^<^14 ^14*>fe 4^ ^ 4^1 

# ^l?4fe 3^4, n 4^ ^ 4^lfe ^171 ^^^1 3i4 ^ # ofl 4^4^. n]^ ^ ^#ifla] 
4^1 ^44 l-^^-tt 4 si 4^4^ ^1^1 4 ^ $14. ^ H s Vl g^ ^.^^ 4^4 ^ c l-§-4^, 
^1^4fe H o^^- ^1^4fe 55*14. 

4 4^51 7fl 1 Efl<5H 4^, 44iL4 444 4^1^ 4 ^ (dissolving) 4*1 ^1444 44 714 S41 ^4 
44^1 44iL4 44 4 44iL4 444 ^7i4fe 4^^^; 

714 S44 4fe 431; ^ 

4/fl 47fl5i 3*1 ofl S7fl « ^o^Ej 4^4 444*1 44il4 444 4 

^17-14^ 4^1 44 4314 i44^; 

471 4?fl 4^flfe n ^1444 47l 714 S4 4°H1 444 1 A j§4, 714 S44 ^14 44°1 4il4 44^s 44 
$131 slfe «1^ el (unprocessed) ^ ^4 44*1 44^-4 44^4 317-151^ ^el$|<^4 i44^, 47l «1^ 
el ^^vfloi 444 4/11 47fliL4£l5i «445l ^4^S 714S431 ^^4 ^14 441 4£ 44°1 4^51^1 4^ 
4 4fe £1714 4^4. 

4 4^51 7-H 2 Efl 431 44, 44JI4 444 44s 4*114^ 71444 44 714 S431 ^14 44^1 44il 

4 44 4 44JI4 444 34^4^ 4^^^ : 

431 4315. 714 S44 4fe 431; ^ 

4711 431^1 ^ ^^6,1 ^T^si ^--41- 4§fl 4711 431^1 44^54^ 4314 444^ 44^-4 444 43ls 4 
7117144 431 44 4314 5L44H; 



7>*H, 7}%$] ^S.^] «4M 7}+$] tfl^JL £jE ^5)^1 ^Cf. 

£ 7fl 3 Bfl«a=i tq-s}, 7fl i sLfe 7fl 2 3m «<HH ^*H, 71 ^ ui^el <3<*MH tJ^i ^ 

371 # 7\QC\. 

£ 7fl 4 Bfl«a=i tq-s}, 7fl i iflxi 7fl 3 Bfl° 0 t ^ 6)± ig-^ofl d§H, 7^ a^°l ^el <3<*MH Tj^ofl 

W^lfe -M7 r f^ul II ^H^H 2l l ^ 37l# Ti^^l ^nf. 

£ 7fl 5 tfl^i tq-s}, 7fl i ifl^i 7| 4 Efl° 0 t ^ oii, gj-q-si ^^H, 7 i^ *15}<3$H^ >7 1#3. 

^el 7}*)^ # 2.<£ (string -like) ^7} g7fl Jf 7^ 7]^ A>6]6(| Bfl*lS|ol c3 7fl 

£ 7fl 6 3|<3H tq-e}, 7fl i iflxl ^ 5 Efl<£ - <^ 7m4 g 7fl «.^ 7> ^ s^SRr 

£ l^sl 7fl 7 3|<3H tq-s^ ^ i iflx) ^ 6 E fl<£ ^ ^ sj-q-sl y 0 >«H c^H, ^Ife ii7fl Jf7fl5i ^ 

3L*> 7l3&fil ^^^S-^ 7]3&4\ ^51 <^^# §3fl ^^=14. 

^ « S ^S1 7fl 8 71^4 ^ 7m S^ofl ^Aj^ ^nv ^^.o) y-^iL^V h.^ a lr^A*t ^f-^- -g-7fljL 

-g-Sfl§H 7fl7l§l-fe ^lS7i: 

^5^4 life ii7fl ^ 

^71 g7fl Jf 7flfe, lr^A*t -§-§11^ 7fl7i§f7l -§"^1 ^^^S^-Ei lr^At> 

^-7i ii7ii ^7fl^ n w 7m 4°hi ?m ^^t> ^-o> 

^TllSlfetil^el^^^^^ ^f-oj l-^Att ^#/iS7.i ^ 71 51 ^eloJ« # xr*V SH; AT- 7l y] ^ ^ oj ^ fi, ^ 
7^H, 7m°l ^a^i ^^sj 3fl#i7i Ti^vfl^ a S a$s) 7}^o] tKi <y t > «A>ol 

^ 7fl 9 Efl^i tq-^ 7 fl 8 Efl^Sl ^hi ci§H, 7m «1 ^51 ^J^iA^ Ti^ol >^pg t V ^ ^^sj a 

7H-7>^4. 

^ «^sl 7fl io Hfl° 0 Ml tq-e}, 7fl 8 HLfe 7| 9 E|]^ ^io(| 7 m a^!3 *lel -^7fl 

71- =1 #^<$*\ ^&EL7]m 

£ ^3 7fl ii Efl<g=6(| tq-4 i£ P fi3 #^3. ^^^ol tII^-eH, =l % %\n 71 ^ ^/SLfe ^1^°1 7l 

^ 7}*}~ ^ en^l^H 7m^Hl ^^§ r fe i^§H, ^ ^ 

^3 7fl 1 iflxl ^1 7 Hfl^ ^ «W1 7l#^ ^ofl SI Bfl 5|#5l #5|Jlt> ^ ^, #5|iLt> 

7fl7^>fe #^iL 7fl7l 

ol§HAi, Ul ^Hl7l^ ^/SLfe ^l^°l 7l^ 7Mfe ^m ^sqBi^ SLfe oi-g-*H ^^slfe 

U>^«l-aL, 5ll^liH ?7|sl T^a Hj-Hlofl o^sfl ^Ajs] fe ^o] u>el-^§l-4. 



^ i 314i4, 44 44°1 ^ 44^4 44 44 44(4 s4 ^4 4H4¥<} X4 4 44 X4£ a444) 
51 Wi, 44 4 44 4444 44 S4 4°14 444 344, 44 44^444 «444 oj ^ §HH 

71 3& 3L4i 44 44i 4s 44H 1HN4 ®sm, 4344. 

4*i ^71 434i g 7fl 44^444 444^ fi^ ^5)jL 44 44^1 44 °J 44 "1 % 4 $14 
451 444 444 #3. 44^4 444 444 4 4.4. 

444 444*1 44 444 3L4i 4^4-7)1 4444 li7H 4£ 444 44Al7l44i4 44 X44 44 

44*1 ^ ^ £ 444 0J44 44 41=4 44444^ 44 444 4 $14. 444, 44 44^ 711=7} 4544 

€ 4 44 314^H 444 44, 13 01 3 01 2ix)^E 44-44 44^1 44 4444451, ne!4 «144 4^4 4 
314, 44 444, 444 a^Aj-oj ^ £ 444 A <M 44 a4^s 4434 44 4444 44 s-ttt 4^4 7^ 

^A7> £4. 

4 2 Efi°cH4, 44 44^ 4^ 44^4 U-Tll 5] fe 444 Hj*)e} ^^ofl^, 44 444 44 ^44 X4 
AH4 444 3 7lfe, 44 «-7flSJfEl°l 4443 <3 44°fl4 7M S4i ^3 44 44*11 ^ £ 44^ 4444 
&514 neli 444*114 4444 7^°1 cfl^S 44 7144 4S4i ^44 44 44^ 44^ 4444 4 

^14 44 43^1 g 7fl 4^444 444*1) 44 444^ 514 44*11 4tt *J§4 *144 451 44 

si Jl43 #4^4, 4^it-t> ^44 7^1 y\ % 4 44. 

4 3 Bfl°<H'*1, ^-S- ^#^-SAi ^-711 5]fe 7l^-a^4 U]45l <>J$Ha-1 ( gyfl «-^fl4 vfl^ a^3f 7\% 

A>ol4 t_>^ <^^ t > ^ 371^ ^4 

4 « s v^ s43^-S ^1^1-^i, tlA^ Til 4 § ^ $14. 

Til 4 tWH, ^#«>l l-^A^ ^144fe 71^ a^4 ^sl oj^H, 4^ofl ^^4^ -g.^ 7 > n # 

^ ^4*1-^ a^^-^ ^51 4-g-ofl ^ 4^ ^ ^£4, g7H 47flsi 7m s^i 4 o l^l 

444 £d 44^s 11 44. 

olel*> ^s, ^44^4e1 ^45)^ 444 444 3444 4^iL*> ^if-iis ?4^H n 4^ilt> ^ 
f-^- ^17-14 ^ $14. i# ii7H 4^51 4^4 444 444 4i ^4fe ^t] 4i ^#^1 7fl 

7-m^$I4. 

711 5 bUMH, 44 ^#^1 ^#^S4 ^1144^ 44 S44 ^el °J<W1, ^ ^« 7 r 4fe # £4 4 

7fl7l- 44 444 44 S44 44 S4 Afo]^ 4444, 44 444 44 X44 44 3L4 A}oi4 444 344 
434fe 44 43 44^44 44^ 44. °l£l4 4^14, ^^iflofl^ 444 ^ 444 444714 44 
444 4*14 4444 &aLE, 4i44 a44 7>44 444 44 4°144 ^44 4 44. 

^11 6 Efl°<HM, 444 44 4471- 44 4444 44, ^444 44 4444 44i 44 44il4 44°1 444 
3- 4444. °1&14 4ai4, 444 5444 44 4 4^, ^4 $3. 444 44 44il4 444^ 444 4 
44. 

4 7 hUH4, 444 44 444 44^4^1 444^ sl4, 444 444^4^1 44 44°1 44il4 44^ 
iL4 4444 444 4 el °J14 44 4444. 4^14, 44il4 44^1 a.4 4*144 444 4 44. 
444, 44 444 44^4^4 44i °144 34r n4 444 SL4 h *14i 444^4^^ ^44 4^ 4 
44 44 444-44 44. 44i, 444 444^44 444^ 444 4^ 44. 



*fl 8 B« 0 <HH, *\] l ^ ^ 2 Efloj^ 4^4 ^4 - oi^ ^ + 

^ 9 44*1 4ji4 ^#iiJLAi u-Tii 34 ?m a4^i «i^ei <g*H4, g 7 fl « 7fl5i ^444 71 # a 

4 4 C, 13 g: fe 37l# ^-tf. 

*414 4^14, ^171 ^j^i gyfl J^fli^fE^ 144<>fl o^fl ^5)3. *]4 44^1 44 <3 44 *1 4 4 &4 4 

5 44^1 ^4 £4^10^ 4*1444, tut 444 4 $14. 

*fl 10 ^UMH, ^SH*) 4 Jinf ^{fl-S] ^4 4 &4 £4 4 44. 

*fl 11 Efl<?MH, 44JI4 444 S4 4*14*1 Alg^ c i7]1 + $ j- > a£ 4i 3 4^ ^ 4^ 

4 £4 4 $14. 

°4H, 444 " £ m 7}^ ^/3Lfe 34^1 7)44 7 r x]fe 44" 4 % m 7144 7>*lfe 44 4 ^ 4^1 44 
4, £ *H 71 ^ 4 ^144*1 71^ SL^m 7}*]~ 44 4 4H4 (halftone) €#4, ^144*1 ?1 44 7>*lfe 44 4 

^144*1 444 a444. as 4^a 4 3 3afe *i 431 444*1 ^4 443 <y as 4^a f^32f, 4^4 4 

4 SLfe ^H44*l 44*1 11^4 ^H44*l 4^3 4<3a4 a444. 

*l*t ^4^44 4^4*1 £ 4^] 4^1 i« 4^44. *WH, 44A4 44*1 ^4 as 4^a 4 

^a4, 4^-3-4 *i|7i«Hr 4*14, as 4^a i-^at- aflasRr HJ-H-i- 4^44. 

£ l ifl*i £ 5 ofl *w r 4, 7i4(io)4 as 4^a l-'ga^H, ^ -fMs 41-*14 4^ 7l4(6*J*l 

X6*J*1 X 0 .25*J*1)(11)4, 3f°S tf#°HjL 4^ 7l4(ll)4°fl ^b,1 ^#(12)4, «IM*3(bakin 

g)5l*l 4000 A S\ ^11: 7^1 S)^ ^ -cHl ^sfl 4^1 ^f-(12) A oHl ^^Slfe ^1^1 

iS ^#(Chisso Corporation 6 1 ^1^ PBSC) (13)^ a%>*!:4(-£ 2 ^ S. 3 



o]7]a], ell^liS ^#(13)£ 7l^(ii)s] ^ *h&<%i& ^ A ^4. ^-e-14, ^ S^sl ^iL -f^i ^1^1 

iS W(i3)^ *8>8*Rr ^1, ell^liS ^#(13)^1 ^71- ^ a^s] <^o^ ^ ^ 7]^ 
(11)^1 eflxiiE ^f-(i3)oi ^£4x1 ^tH ne|i JgiL ^^44. ^l^l^S ^#(13)3 

t> #^iL*> ^ SLfe Ir^iL^t ^# ^-^^S <?i-^4. °1 ^^Hli 4^ ^ ^lfe ^# 

#^71471 ^1*>^^14. 



sl i i 5LA14 44 ^o], o] 4 A l °ll 5| 4^1 71 4(10) # 4^1471 ^4 s]4 ^14(20)4, s)4 B|oi^ (20 )4i 

^^14 714(10)^1 4444 4fe 4?fl 4^(30)4, 4*11(30) £14°fl «fl^^°l MCA(methyl cellosolve acet 

ate) 4 7 d4 4*fl (50)4 4 711 4*11 (30)4 4«fl 444fe ^4(40)4 a444. ^4(40)S4Ei 44^1 4*fl (50) 

4?fl 4*fl(30)^li 1^4 44^1 4*1 444(31)4 f-sfl 44^-4 44 44(l3a)^iL 44^1^ (S 5 4a), 4 
4J14 44 44(i3a)4 4«fl ^ *fl7i44. 



4 a4 SLfe 444 4°114, 4?11 4*11(30)71- 714(10)4 4^4. 4*ll(30)fe 44]^s4b1 sl4 4444 4 
sfl ^44^ =i 4^11 4*11^1 ^1444 4^14^ ^4 44(32)4, S J S J4 44(32)4 4^14^ =l 44^s4b1 $] 
4 4444 *M 444fe ^44(33)4, ^44(33)4 4si4i ^ 44^4^1 ^4 4^]^ ^44^ 44 
4(34)4, 44 ^^4(34)51 sl4 4^1 44(ed ge )S4Bl 44^iis 4^44^s £444 4^4(35)4 4«14 
4. 



44 3 J 3 J4(34)4 444 ^414 ^^7- (31)1- 4444. 441 444(31)fe 441(50) 44 4^ofl 4^ 
4 4«}4 ^ £L7l ^ 44 (pitch) ^ 444. 44, z> -g-afl ^^(31)4 44^, 4441L 44 44^§ 4 44 
4 4^ 444 ^451 7>4 4 $14. 441 (50)71- 44^4 44 4 4(13a) 444 444£S 4H441 444 

4 4 -8-41 444(31)4 £1717]- 4^44. -8-41 444(31)4 f-sfl 4434 -8-41 (50)7> 444 #5L 

44J5-4 44 44(13a) 44H 44 4 $1^4, 4 4^ 44 444(31) 44 444 ^eB^ 



oj^ifr 44HH4, W4(31) 4^4 ^^iL*t 44 44(13a)4 -g-^Kr^l <#4 ^ ( 50 )7l- #44 

4 $1^4, 4 441 444 (31 )fe 10 mm 444 444 444. 444 4^4 2 7fl4 -§-^1 ^^(31) 44 44(4 

7fl^4 44 ^1 44 44 44)4 10 mm 4444. 44, 4#4 44 444, 444(31) 444 44J5-4 44 
44(13a)4 4*1144 44 444. 44, 444 10 mm >±4 ^ 44 , 44J5-4 44 44(13a)4l 4444 414 SL 

44 444 n 44 444 7flalt> 4^4 HLfe 444 44 aH4 ^^ 7 > #544-711 4fe 444 $14. 314, 4 
711 441(30)4 7MH 4^4 44444 $4444. 44441, 444 2 7fl 444 441 454(31) 444 421 
4 44 444, 4711 441(30)4 7171121 45L« 444471- n 4441 4^ 441(50)71- 444 45 

s]4 44 4£ 44. 44, 434 10 mm J±4 344, 444 444 44 444 ^ 41 ^> 14W1144 444 
414444 4 44^4 44 44(i3a)4 444^ 44441 41444 454. 



-8-4l(50)# 4*1144 #(60) (il- 54, 4-^141 #4)4 44(10)4 -8-41 554(31)4 £3 7114(411: 54, 47fl) 
« 444 4f-4^, £41 441(30)4 714(10) 444) ^^1^1^ n 4^1 444 ^^44. 4^1*1 4^44, #(6 
0)4 -M 444(31)4, 47fl 4^(30)^1 ^4 3j3j4(34)2l vfl444 714(10)^1 i4 4°1^ ^ l 444, 4^ 
4(35)^1 vfl^^nf 714^1 44 4*121 41 2 444, 4^4(35)2} 444^, jLbII- ^^44. 

44 sgsj4(34)2l ^11444 714(10) S4 4 6 l2l 44*1, 41 1 44^-S 44^14 -8-41(50)7} n ^1 1 444^ ^3 
44^ ^. 44# f-sfl ^14 4 $l£4 44 a7l( dl )l- 4^4, #(60)21 4^11- 4^44. c lsi4 4^HH4i, 41 1 

44^1 371 (dj )4 0.05 mm ^41 3mm 6 14. 44, 41 1 44^ 371 (d l )7> 0.05 mm ^.4 4714 3mm S.4 34 

4, -8-41 (50)71- 7il l 44# ^44^ n 41 l 44^8: ^11 ^^l7l7> $44 5H4. 0 lsi4 ^4, ^1^5)^1 ^4 44 
*1 47l4^/^4^el ^^4«1^5l oj^ ^ 7j Til 4 44*1^^14. 

44, 4^4(35)^1 111444 ?] 4 (10)4 44 4°41 i 2 444, 441(50) 4 44 44(13) 4*1 44^-4 44 
44(l3a)4 ^4444 41 2 444 444 4 $141 4fe, 37l ( d 2 )4 4fe4. 41 2 444 37l (d 2 )fe 41 l 444 
371 ( dl ) 4 44 ^^1 44^144 n4 44 4£ $14. 37l(d 2 )4 37]( dl )4 4^ ^4, 41 2 444 37l# 4^1 
*\SL3. 4^471 44<4 47H°J n^^*} 4^4(35)^1 1^S^£ $14. 

7144 X4(44441 7144^14 I4£ $14)4 441 441(30)4 S J S J4(32)4 ^1444 4(®)4fe 441 °J^4 
71-4^,7^44] °J^4 443^4^ 44 444S444fe 4iL 44°14. 714S44 441 °J^4 44 444 4 
J14 44 44iL^ uro} $1^1 ui^el «^^oicf. xj^v ^ oj^^a^ g/fl 441(30)4 ^1444 714(10)4 

5. ^ a\o ]$] ^ 3 4^ g 7fl «7.fl(30)4 vfl^i?io. s «Ei4 <1444 °J44 4^1 44 ^£5. ai 44^14 4^ 
414 4^34 444 4 $14 44 444 443 0 J^°fl ^ A ^4 414^H 44(13)4 4Ji4 44 4441 4£ 4 
44 4444 4^4, 34 (d 3 )7l- 4^44. 

444 44 41414, 41 3 444 3.7] (d 3 )fe 0.05 mm 44 20.0 mm 44. 44, 37l(d 3 ) 71- 0.05 mm ±L4 444, 

^14^H 44(13)4 li7ll 441(30)^444 ^444 4fe 7J44 $14. 414 44, 44 441(50)4 4414 441 
441(30)4 X441 444 (random)S 4444 441 441(30)41 ^4 4£ 444 44444, n44 4£ 444 
314^44(13)44 4£ 44^4^1 4°J4 7>^4 ^4. 44, 34 (d 3 ) 71- 20.0 mm ±L4 34-4, 7}$a44 
41471- 4^344 44^H 44(13)41 4£ 444 4^44 7>4^4 44. ti44, 41 3 44414 7>i7> 7I-444 
414^ 44 4£ 444 4^34 444 4 $14 444 4441 4*11 44l4^s 54441 24444, 444 444 
4 4^4 444 44 44 444 4-3-4 44. 



=LZM, *\] 3 444 EL7]5] ^7}^ 4<^ O.JL ii7fl 44(30)4 JgSj4( 32 )2l 4^4 fe7 ]j ffe z|4 # ^-tf. SjSj 
4(32)4 ±to}7} t|4 fe44, t#(40)S4el 4444 44(50)71- 44 4 sj 4 (34) ofl 51447I 7] 5} 

7]- 4*144 *1 ^-fi, 44 444(34)^1 5L444 ^ofl -§-^1 (50) ^ 44 4*1 4444 4 3*14. 3:^ ^ 

7-1 4*d4i 44 44(30) 4 44(10)*1 31 4 44 44<4 -g-^(50)7V^ 4^1^44 4*14. 314, 4444 
4 444 444 £17171- 714 4*14. 



44 44 (30)S 4*14 44(10)4 H 44*1 44 4*14(20H 444^3|444 44ofl 45144.44^14 
(20)4 44 4(21)4 4 71151 44(22)4 ^444, 72 44 44(22)4 44 4(2lH 444^ 4 5 J444 

44 4^44*-S 4444. 4 44 44(22)4 =1 44°fl 1144 44 444(23) 44 4«144. 44(10)4 4 

44 444 (23) i 444 431s 31 xj e!H4(20)44 4444. 44 4(21)4 44 44 44(^1 4^) 
i <£44*1 ^4 314 45LS 31444. 34h 44(10)4 444°fl, sa -g-^ll 44 ^4(40a)*l 444*1 44( 
50a)4 4444. 444, 44JI4 44 44(i3a)*l 4*144 444 4 44. 



*14, 444 444 44i tflsfl 4*344. 4# 44(l3a)4 4444 44, 44 44(io)*l 314 £11*14 

(20)4i 444^ 4711 44(30)S 444. =ls]3. 44, 444°! ^£4444 44(50)71- ^4(40)S4e1 444 
4. 44<4 314 31*14(20)4 ioo 4*1 iooo r P m 4 31445LS i tflxi 6 o a4 31444. *1514 44°fl4, -§-4 
(50)4 4*11 444(31)1: ^*11 444^ 44^-4 4# 4£(l3a)°ll =l 44-2-4 44 44(l3a)4 4*11 

£ 47144. 444 44 4^4 47HI °fl, 4*11 (50a) 71- ^4(40a)S44 444*1 44-2-4 44 44 

(13a) 4 S4 44144 4*11 ^ *11444. 444, 44-2-4 4# 4£(i3a)*l 4444. =l (baking) 4 

3 214 44 4*j*l 444*1 714(10)^1 44i ^4 4*114 °-S 44^4 44(13)4 4^4 s.^ 4 



4714 44 £*1 4^3 °-S £44 £S 4^a 4^a2l ^x]^e 44(13)21 4^4 4°J^-S 444 4 44. 4 
43^S, ^1171 4^4i sll^liH 44=14 4£ 44^-S 44 3 ^4^1 444°1 44=1^1 &44. si 
4, 5114^^ 44^1 «1^5l qj«4 *4I 4^1 4 4 ^1- ^4^s ^^s-144. ^el ^4^^s 

4H4 44 71-4^, 44iL4 44 44^>1 44414 ^7-4144. ^n] 7 ^o_ A >44^ ^xi^e ^ ttt 

4^^1 ^ (splash)^ ^4 44 (pinholes) 0 ! 4^ 44sl^l 444. 



444 44i°14i, ^14^H 444 4^471 ^14 44^4 MCA(meth y i ceiiosoive acetate) 71- a}451 44. nei 
4, ?114^H 3)^^14 4°1 44iL4 44 444 4*114^ ^l7i4 4 4fe 4^ ^^4 #451 -g-^ji ^44 4 44. 
444 44ii^i, 44711 44s 44»14 44 44 4^11^4 4444. ^^4, -MH ifl^^. 7 l-xi^i 7 > 
J5.4 (flexible) ^ 4^ ^144 44S 44 ^1144 4£ 44. hl4, 44 ^ 4^fe fs ^144^ 541 4^^, 4 
44 ^^4 4 4fe 4^ ^144 4^4 71-4 4£ 44. ^14 4^, 44 ^ 4^flfe 47H 4^4 ^44i ^^4 
444 H 4£ 44. 



4711 4^fe H4 421 4444 4^, 4^1H1 4*11 4^4 7^^, ±^ $) 7}t]}^ 4^4 7}^ 44^ 44*144. 
If t°l, 44 44, 4el 44, 44^1 44 ^, ^4°1 a44 44 44s 44*1 4 4 44. n 4 4<4 
H44*l *1^^4^*1 4*144,44 4^4 4*144 ^4^1,44 44*1 44444. 44444^, ^*i£ 44 
3L44 4^-4 44 444 4fe g7fl 44 44 4, 4711 444 ^4 444 444 44s 44*144. 



^7} 4^HHH, ^Xl^E Ul ^5)| ^f-Aj-cfl T^S^ 3 6.6(1 tfl^ A^^O^ £ HJ-^ SQG 3fl 

4*1 4^ 71 ^^5)jl £ 4^1 44*1 SOG 444<>fl ^4°fl£ *144 4 $14. 334 ^4i, 

ul ^sj] tfl^ofl, J=rg*> g: fe of|^ (etching stopper) 444 44 443 *ll44 4^ $14. SL 

4, 4 434, 3443 444 % *\A 44 ^ ^ $H 313^H 444 434 S 44 444 5E44fe 3 

443 v}+el 4^344 ^2}, 4^4 444 u] ^ ^ n ^6(| ^AjsJ ^Ixl^E ^ul t > ul ^ 7 ] 

44 i44 3443 4^3 4^3351 344 4 $14. 



314, 4 434, 4^1 Bfl^l HLfe 43 437 r 44<1S 344 nfl ^ 44-S-4 443 ^7l, cjif 

ell oi 71443 «H43 ^ 443 334 43 443 *j|7l ^llf 4 $14. 

5^4 ^f-ol ellxl^E jflso] ^ ^1^ e|xl^E 5g:g.^ i^oj ^ 34(ketone), 3^ 

3 = (ester), 444 444^, 4^44 444^, J&fe °flEll=4 44 3 3 3 334. 

44JI4 44 444 S44 34 443 SOG 443 34, 34 mi334 43 514 444 4^4371- $444. 
443, 444 43 34 4443 334 44 44 7|M mi3343 43, 444, 44 3, 714 4X43 44 3 
343 44J5-4 44 444 4*fl 3 334fe 44344. 44, 34 443 333,H 443 34, 333.H 
44^1 n^, nfloisg ^je -g-gflyv 7 r 444. 

St 4 43 444(3i)fe 444 443 4 4 *H4H 434 44 4^ $1*H 1^1^£ $14. 

471 43i33 714(10) 3 47fl 43(30)7 r 333 43 31444, 4^3 §14. 11^4, -g-^l 

4 tils^ 444^ 5^4711 444 f-«fl s)4 4 $l7l nfl^, 314^ 44^144. 

^-71 4^HH4i, 4^1 #°1 44 ^ 4^^i Af-g-si^^ ^xiofl, ^ 4^14 <^1^ 47114 a>44 4 44. 
471 4^HH4i, ^ 47fl(30)4, 44^ 7l44°fl ^4 4421 ^4 ^^^14 44^4 44 c l ^ItIsI^ 4 

Zl-t§ 5^4 4f-Sl 4^.4 o|^ 0 i u-cs ^ t rfL^ # z| 7 1^- ^ ^^-01 a.« 01 A> 

4^^-S 44514 ^^1 4t~M, 4^, 44^ 55 44^4 44 <>H4 4^ ^4°1 4 4£ 44. 0 lsi4 ^4i, S7fl 
47114 2144 ^4^1 4^1 44 S4 4 «144 S44 7M£S 



444 44 4^1, 4 4^i 44, 714 3L44 4/11 4^fls 4<^44. 4^1fe 4/fl 4^^1 44iis4Bi S7fl 4^^1 
^ ^l^Hl ^^4 4^1 4444 4§fl 44^1 «H, 44^4 44 444 4sfl ^ ^7-144. 44, ^ 4 44°1 4-8-4 
44°-iM 471151^ 441 ^^i^-i, 4711 44ls4Bisi <i44^ ^4^s 714 S4^1 5l444i 4£ 44°1 44 
3*1 &^4, 4711 4^3 ^4^4 714 S4 4°151 444 4^44. °414 4^1^, ^71 4^4i, 714 3L44 
i ^Ajsj ja^-ofl 444 444°i ^ ^4 44^1 4*^4 °J44 ^l^lfe H^l §41, 44il4 444 4^1 
^ $1t11 ^14*> 4 $1^ 4^ ^ 4^14 ^144 4 $14. 11^43 4^a ^l£ 4^ SL4 ^144 4 $14. 



44-4 1. 

7144^^51 714 S4i ^^4 ^4 443 44^-4 444 44^-4 44^3 ^7144 4^^3: 
444 7Mfe ii/ii «-7fls 714 S44 4fe 4^1; 



li^fl ®x]o\} tt^m W ii^fl ^sl^£\ -Mil- W§Rr £*H; ^ 

7M^ ^^sl ^4 sj^o] ^^iL*> ^#iLiLAi ^7i§Kr «^ : 

7Mfe ii7fl 7fls 7i^ a^^- gfe tHl; 

^7} ii7fl Jf7fl°l ^ ^ofl %s$# ^^T# f-Sfl ^7) 1i7fl Jf7fl°l AV^^ja^ W 

^71 g7fl Jf Tflfe H *7fl Jf zflSl ifl#34 71 3ft J£3 %^ZL, 

^"71 71 # S3£ Jgf-O] ^#0.5>1 ^-TllElfe Hl^Sl Hl4 i^jl^ ^T^fe 

^51 -^^ti^H, 

^71 7i^, g7fl Jf TfljLJf I^^Sl S14 ^f-iflofl £A H ^-^x] gjjzjs. gj^ a7)i yj-xH, 

^"71 71^ ^S^^oHl *8^€ 3^4 Wfl ?HMH X§A^ 7 ^ cfle^ ^ £ «^ 0] .^sj*) ^ ^7j 

3)^3. 

Xl l $ SLfe Xl 2 *M 5a°H, #7] «1^5l <$q<iH*\ g^ft SLfe H7l# ^ *\}7] 

XI 1 ^fe X 2 %H1 5a°1^, *I3 °J^^fli^, Ti^O.^ -g-^l^V H #^g- ^4§>i ZL Ti^lfliAi 

^ ^&3.7}m ^7] Ti^o] ^71 h o V« . 

XI l ^ SLfe XI 2 %H1 5a«H^, ^ ^^1^1 # -¥-^7> ii7ll -!jM|sl 7 m S^l Bfl^lsl^, ^el 

°J^^5l ii/fl JfTflSl 7M S^l A>o]Sl zK^l 3 7ll: 7J^§>^ 7>^ JfTfliLAi <^*>^- §>fe ^71 

XI 1 SLfe XI 2 %H1 $1^^, ^71 71 3& ^ ii7fl ^7> ^-7)1 3WRr ^sfl -g-XH 5lsfl # 

^#^1 ^sflSli ^TlSlfe XlTl 



W% 7. 

X| 1 # SLfe X 2 m 5U*H, ^71 -g-^7> ii7fl tftfOjUj^ ^5)3- SL*> 71^5] 0.jUjL Ei ^ e| ^ 

W^X|7l 

^ ^H- 8. 

#JLiM ^7]§Rr ^l^i: 

7^1 71^ gfe 4X1; ^ 

^71 ii7fl 4X14 S^uL, 4X ^ 4^S4 33 -§-^71- ^7) 44§M 4^JI4> 44°-iL ? 

^SL^ 4^JI4> ^144 X^M, 

^71 ii7fl 444 H ii7fl 444 4444 71^ 5^ 4 0 13 444 %^ZL, 

#7] 7]% S44 44 44X 44-^4 ^-7fl5]fe U]^e| 44°1 44-3-4 44°-S-4 *\}7\S\±r 

44 444, g7fl 44JL434 g^fi] ^4 444°fl 4£ 44<X 4444 &5L4 444i 

7>i 44^ 9in 44 444 °fl 451 44H -frl^l &514 44, 3711: 7>44 ^ ^j. 

XI 8 *<H1 ja°H, ^71 444 Hi ^51 *J$H4 5E4 al^ H711- £4 44 ^1. 

^4^8" 10. 

XI 8 $ 314 X 9 4i A^H, 3 el 334i4, 44°-S 4444 -g-^]7> n 444 444^ n 444^14 3^ 
4 4514 434 371 # 44 44X zv fe ^ ^ 

444" 11. 

S.M. v}+3. 4^3 Xl^ 44-°-^4: 

4 44 444^ £ 44 71 4 4/314 444X 444 44 444 314 444 4444 4314, 

Xl 1 4 314 Xl 2 44 h o >wH o]^ ^44t)H4 ^A^sl 51|7|ae ^ # oj ^3|J1*> 5|#iliLAi 7fl 

7-1 §>fe ^7]1# i*]-§>fe 

^^H- 12. 

XI 11 %H1 #5|Jlt> ^#^1 ^^5L 71^5] ojo^^l ^^s] fe 

3^ 13. 

X 12 %H1 ^#°1 7m°l ^sj-^ofl Ir^iL* ^#^1 ^-71 #5|Jlt> XlTl cjTlHl^ 

XI 7-1 51 XI a 
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